Determination the active compounds of herbal preparation by UHPLC-MS/MS and its application on the preclinical pharmacokinetics of pure ephedrine, single herbal extract of Ephedra, and a multiple herbal preparation in rats.
The herbal preparation Ma-Xing-Gan-Shi-Tang (MXGST) is a popular traditional Chinese formulation that has been used for the treatment of coughs and fevers. The potential active components of MXGST are ephedrine, amygdalin, and glycyrrhizic acid. The aim of this study was to develop a validated analytical method to measure these analytes in the herbal preparation MXGST using ultra high performance liquid chromatography-tandem mass spectrometry (UHPLC-MS/MS). Multiple reaction monitoring (MRM) was used to monitor m/z 166.1→148.1 for ephedrine ([M+H](+)), 475.2→163.0 for amygdalin ([M+NH4](+)), and 840.6→453.3 ([M+NH4](+)) for glycyrrhizic acid. The analytes were separated by a reverse phase C18 column (100×2.1mm, 2.6μm). The mobile phase consisted of 5mM ammonium acetate (0.1% formic acid) and 100% methanol (0.1% formic acid) with a linear gradient elution. Five brands of commercial pharmaceutical herbal products and a laboratory extract of MXGST were analyzed. Moreover, the modified UHPLC-MS/MS method was applied to the comparative pharmacokinetics of ephedrine in rats from the following three sources: (1) pure ephedrine, (2) an herbal extract of Ephedra, and (3) an herbal preparation of MXGST. Plasma samples from rats were prepared by protein precipitation, evaporation and reconstitution. The pharmacokinetic data showed that pure ephedrine was absorbed significantly faster than ephedrine of the Ephedra extract or the MXGST herbal preparation. However, the elimination half-life of ephedrine administered as the pure compound was 93.9±8.07min, but for ephedrine from the Ephedra extract and the MXGST, the half-lives were 133±17 and 247±57.6min, respectively. The area under the concentration curves (AUC) did not show significant differences among the three groups. These data suggest that the rest of the herbal ingredients in the Ephedra extract and the MXGST may provide a compensation effect that reduces the peak concentration of ephedrine and prolongs the elimination half-life.